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(54) Coupling system for mount- 
ing an implement on a lo^J shift- 
ing apparatus 

(57) A coupling system includes a 
connecting assembly 4 having two 
upwardly facing U-shaped lifting 
forks mounted at the upper ends of 
its sides. A bucket 2 has two trans- 
versely spaced locating members 6 
and 8 defining a central profiled 



portion 10. Two co-linear transverse 
pins 1 2 are mounted at the top of 
the portion 10, and a central recess 
18 is formed in the profiled portion 
10. An end member 22 having an 
aperture 24 therein is located at the 
base of the recess 18. A latch bar 
34 and an operating cylinder 36 
are mounted on the assembly 4, 
and are dimensioned to fit in the 
recess 1 8. 

In operation, the assembly 4 is 
tilted forwardly and advanced until 
the lifting pins 1 2 enter the forks 
32. The assembly 4 is then tilted 
backwards and edged forwardly un- 
til the cylinder 36 and the latch bar 
34 enter the recess 18. The cylin- 
der 36 is then operated to advance 
the latch bar 34 into the aperture 
24 to couple together the bucket 2 
and the assembly 4. 
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SPECIFICATION 

A coupling mechanism 

5 TECHNICAL FIELD 

The present invention relates to a system for 
coupling together two members. The inven- 
tion is particularly concerned with but not 
restricted to a system for coupling a loading 

10 or operating implement to a service vehicle. 
In this Specification the term "implement" 
is used broadly, and is intended to cover any 
implement or operating device suitable for 
loading, working or carrying such as for exam- 

15 pie a pick-up cradle, carrier, bucket, fork lift 
unit or drill unit etc. Similarly, the term "ser- 
vice vehicle" is also used broadly, and is 
intended to cover any type of vehicle suitable 
for operating, transporting and/or lifting the 

20 implement or operating device. 

A coupling system of the invention may be 
used in connection with a service vehicle used 
in an underground or surface application. One 
technique used in mining coal, including met- 

25 alifferous rocks, and minerals is to blast the 
face to fragment the material, and then to 
pick-up and move the fragmented pieces. One 
coupling system of the invention is designed 
to couple a bucket to the forward part of a 

30 suitable service vehicle. This vehicle is electri- 
cally hydraulically or pneumatically operable 
so as to raise or lower the bucket, and to 
pivot the bucket about a horizontal axis. In 
operation the bucket is lowered so that its 

35 lower face is parallel to and skimming the 
ground, and the vehicle is advanced towards 
the face causing the material fragments to 
enter the bucket. The bucket is then raised 
and tilted backwards to retain the contained 

40 material, and the vehicle is withdrawn from 
the face and moved to a suitable dumping 
region. 

BACKGROUND ART 

45 In a previously proposed service vehicle the 
bucket, drill unit or other operating device is 
connected to the vehicle to form a permanent 
part of the vehicle. The problem arises that a 
separate vehicle is required for each function. 

50 If the operating device is a bucket then the 
vehicle can only be operated with the bucket. 
If the operating device is a drill unit then the 
vehicle can only be operated with the drill 
unit. 

55 It is known that various attaching systems 
have been produced and fitted to permanent 
booms on loader equipment. These have gen- 
erally consisted of a means of connection 
which required the operator to leave his oper- 

60 ating station either before or after the attach- 
ing or detaching operation to complete the 
process of attaching or detaching the imple- 
ment. This means of connection would consti- 
tute a safety hazard under certain conditions. 

65 There is also the requirement in most of the 



previous systems for a certain amount of 
machining to the existing boom on site to 
enable the carrying frame to be fitted. This 
requirement leads to inaccuracy and poten- 
70 tially hazardous operating of the machine due 
to lack of quality compared with say the 
quality control excercised in a manufacturers 
works. 

Other features of the prior art are the lack 
75 of speed in connecting and detaching due to 
the necessity for close alignment of the mat- 
ing parts; the use of pins to lock the units 
together which cannot provide a rigid connec- 
tion due to the tolerances required, and also 
80 the difficulty in attaching and detaching on 
uneven ground. 

STATEMENT OF INVENTION AND ADVAN- 
TAGES 

85 It is an aim of the invention to alleviate the 
aforementioned problems, and accordingly 
there is provided a coupling system compris- 
ing a readily separable operating device and a 
support device having complementary rear 

90 and forward portions respectively, two trans- 
versely spaced upwardly facing critically an- 
gled U-shaped lifting forks located on the 
upper portion of the support device, one or 
more transverse lifting pins positioned on the 

95 upper region of the operating device and 

adapted for location in said forks to enable the 
devices to pivot through a range of movement 
in a plane and to bring said complementary 
portions into engagement to inhibit relative 

1 00 movement of the two devices transverse to 
said plane, and latching means automatically 
operable from a remote source to take up a 
latching condition to retain said connected 
devices with said complementary portions in 

105 engagement, or a release condition to allow 
detachment of the devices. 

Said complementary rear and forward por- 
tions may each have two internal faces meet- 
ing at a transverse line which is Icoated at the 

1 10 mid-region of the respective portion. 

The operating device may have a central 
profited portion to receive the support device, 
and the operating device may also have a 
central recess or profiled portion to receive the 

1 1 5 latching means. 

In a preferred coupling system of the inven- 
tion the latching means may comprise a latch 
bar mounted on the support device and opera- 
ble for movement between a latching position 

1 20 in which it enters an aperture in an end 
member on the operating device, and a re- 
lease position in which it is withdrawn from 
the aperture. Insertion of the latch bar into the 
aperture may also move the operating device 

125 and support device towards one another. One 
way of achieving this effect is for the latch bar 
to be wedge-shaped, and for the aperture face 
remote from the operating device to be in- 
clined upwardly and outwardly. 

1 30 The support device may be mounted on a 
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service vehicle, and the latching means may 
be operable from the vehicle. 

FIGURES IN THE DRAWINGS 
5 An embodiment of the invention will now 
be described by way of example with refer- 
ence to the accompanying illustrative draw- 
ings in which;- 

Figure 1 is a perspective view of one mem- 
10 ber of the coupling system of the invention, 

Figure 2 is perspective view of the other 
member of the said coupling system of the 
invention. 

Figure 3 is a side elevation of the said 
1 5 coupling system of the invention with the two 
members separated, 

Figure 4 is a side elevation of the said 
coupling system of the invention with the two 
members attached and lifted, 
20 Figure 5 is a perspective view of part of the 
one member of Fig. 1, and 

Figure 6 is a perspective view of an alterna- 
tive backplate of the one member of Fig. 1 , 

25 DETAILED DESCRIPTION OF DRAWINGS 
Referring particularly to Figs. 1 and 2, a 
coupling system is used to attach a heavy 
duty bucket 2 to a connecting assembly 4. 
The coupling system is equally suitable for 

30 use with a container or other implement in- 
stead of the bucket 2. The bucket 2 is in- 
tended for duties such as scooping up earth, 
rubble rock, mineral or coal in underground or 
surface applications. The bucket 2 is shaped 

35 to include two transversely spaced locating 
members 6 and 8 which extend rearwardly 
from the bucket to define a central profiled 
portion 10. Two horizontal co-linear lifting 
pins 12 extend towards one another from 

40 their respective mountings on the side plates 
of the locating members 6 and 8 to their 
inward support mounting plates 13. The cen- 
tral profiled portion 10 includes upper and 
lower faces 14 and 16 which are inclined to 

45 one another and which meet at a horizontal 
line in the mid-region of the profiled portion 
10. A central recess 18, having a rear face 20 
opposed side faces and lower face provided 
by a lower end member 22, is formed in the 

50 profiled portion 10. The rear face 20 is in- 
clined from the face 14, and a rectangular 
aperture 24 extends through the lower end 
member 22. For clarity the central portion of 
the bucket rear is illustrated in Fig 5. 

55 The connecting assembly 4 is mounted on 
a service vehicle as will be hereinafter de- 
scribed, and includes two forwardly facing 
end plates 26 and 28 which are inclined to 
one another and meet at a horizontal line in 

60 the mid-region of the connecting assembly. 
These end plates 26 and 28 are secured to 
and extend between two side support plates 
30. and two upwardly facing critically angled 
U-shaped lifting forks 32 are mounted at the 

65 upper ends of their respective side support 



plates 30. 

A wedged shaped latch bar 34 is pivotally 
connected to a piston located in a hydrauli- 
cally operable cylinder 36 which is also pivot- 
70 ally mounted on a bracket 38 secured to the 
end plate 26. Two spaced guide bars 40 are 
mounted on the end plate 28, and are set at 
strategic intervals suitable to matching the 
end member 22. These guide bars 40 each 
7 5 have an aperture which makes a sliding fit 
with the latch bar 34 to provide a guide path 
for the latch bar 34. 

The bucket 2 and connecting assembly 4 
are dimensioned and arranged so that the 
80 connecting assembly 4 can fit with the pro- 
filed portion 10 with the lifting pins 12 lo- 
cated in the lifting forks 32 and the end 
plates 26 and 28 in mating contact with the 
upper and lower faces 14 and 16 respec- 
85 tively. When the connecting assembly 4 sits 
in the bucket profiled portion 10, the cylinder 
36, the latch bar 34 and the guide bars 40 
are located in the central recess 18 with the 
lower guide bar 40 sitting on the lower end 
90 member 22. The cylinder 36 is hydraulically 
operable to move the latch bar 34 between a 
latching position in which the latch bar 34 
extends into the aperture 24, and a release 
position in which the latch bar 34 is with- 
95 drawn from the aperture 24. 

When the latch bar 34 is in the release 
position, the bucket 2 and the connecting 
assembly 4 can be readily separated by lower- 
ing the connecting assembly 4 to rest the 

100 bucket 2 on the ground, and then withdraw- 
ing the connecting assembly 4 from the 
bucket 2. When the latch bar is in the latch- 
ing position, the bucket 2 is securely mounted 
on the connecting assembly 4, and the bucket 

105 2 cannot move relative to the connecting 
assembly 4 irrespective of the position or 
inclination of the connecting assembly 4. 

Referring to Figs. 1 to 4 of the drawings, 
the connecting assembly 4 is mounted for- 

1 10 wardly of a heavy duty service vehicle which 
can include an articulated extension 42 
mounted for pivotal movement in a horizontal 
plane. The extension 42 includes a pair of 
transversely spaced forwardly extending side 

1 1 5 members 44 mounted on two road wheels 46 
or tracks in the case of a crawler tracked 
vehicle. A pair of transversely spaced lifting 
arms 48 are mounted to the side members 44 
by pivotal mountings 50 for pivotal movement 

1 20 in a vertical plane. A lifting piston 52 and 
cylinder 54 are connected to the lifting arms 
48 and side members 44 by the mountings 
56 and 58 respectively. 

A double acting hydraulic tilting piston 60 

1 25 and cylinder 62 are pivotally connected to the 
connecting assembly 4 and the extension 42 
respectively by the mountings 64 and 66. 
The cylinders 54 and 62 are hydraulically 
operable, and the connecting assembly 4 is 

1 30 pivotally mounted on the lifting arms 48 by 
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the mountings 68. 

In operation, consider the situation illus- 
trated in Fig. 3 in which the bucket 2 is 
resting on the ground, separate from the 
5 connecting assembly 4. The lifting cylinder 
54 and the tilting cylinder 60 are operated to 
tilt the connecting assembly 4 forwardly and 
the service vehicle is advanced towards the 
bucket 2 until the lifting pins 1 2 enter the 

10 lifting forks 32. The connecting assembly 4 is 
then tilted slightly backwards, and the service 
vehicle is edged forwardly until the cylinder 
36 and the guide bars 40 have entered the 
central recess 18. The cylinder 36 is then 

1 5 operated to advance the latch bar 34 to take 
up its latching position in the aperture 24. 
The long aperture face remote from the rear 
face 20 is inclined upwardly and outwardly to 
facilitate the entry of the latch bar 34 into the 

20 aperture 24. The connecting assembly 4 is 
now sitting in the profiled portion 10 with the 
plates 26 and 28 in mating contact with the 
faces 14 and 16. The bucket 2 is now 
securely connected to the connecting assem- 

25 bly 4 so as to prevent any relative movement 
of the bucket 2 and connecting assembly 4. 

The vehicle is now ready to carry out any 
desired operation. For example, when the 
bucket 2 is picked up and locked against the 

30 connecting assembly 4, the bucket can then 
be advanced to a working area. When it is 
required to pick up fragmented coal, mineral 
or similar material for example, the bucket 2 
is then tilted forward by operating the cylinder 

35 62 so that the bucket's lower face skims the 
ground. The vehicle is then advanced to pick 
up the material, and the bucket 2 can be 
tilted alternatively backwards and forwards by 
operating the cylinder 62 to ensure that the 

40 material settles in the rear of the bucket 

thereby allowing the bucket to fill to its maxi- 
mum capacity. When the bucket is filled the 
bucket is tilted rearwardly. and the vehicle is 
driven to a required dumping region. The 

45 bucket 2 is emptied when desired by advanc- 
ing the piston 52 to raise arms 48, and 
advancing the piston 60 to tip the bucket 2 
forwardly about the mountings 68. The 
bucket is then tilted so that its lower face is 

50 parallel to the ground and the bucket is then 
lowered until it rests on the ground. The 
cylinder 36 is then operated to withdraw the 
latch bar 34 from the aperture 24, the con- 
necting assembly 4 is tilted forwardly slightly, 

55 and the vehicle is reversed to enable the 
connecting assembly 4 to withdraw from the 
deposited bucket 2. The vehicle is then ready 
to pick up another detachable unit. 

It will be appreciated that the vehicle can 

60 pick up, operate and deposit any number of 
different detachable units quickly and simply. 
In addition, each detachable unit is securely 
connected to the connecting assembly 4, and 
will follow every movement of the connecting 

65 assembly 4 without any noticeable movement 



between the two. 

In this described embodiment of the inven- 
tion, the heavy duty service vehicle is used to 
carry and operate a heavy duty bucket 2. It is 
70 to be emphasised that the coupling system of 
the invention is not restricted for use with a 
bucket, and is particularly suitable for use in 
connection with material carrying drilling, per- 
sonnel carrying or any other reasonable duties 
7 5 associated with a vehicle used in underground 
or surface applications. 

In addition, the coupling system of the 
invention is not restricted for use with the rear 
plate shown in Fig. 1. Alternative rear plates 
80 can be utilised to make units detachable, one 
such alternative is illustrated in Fig. 6, and 
corresponding parts are given corresponding 
reference numerals. The profiled portion 10 
includes a major lower face 70, and a minor 
85 upper face 72. Two supporting plates 74 are 
located on opposite sides of the aperture 24 
to provide added strength and rigidity when 
the latch bar 34 is inserted. 

It is to be understood that the coupling 
90 system of the invention may differ in detail 
from the described embodiment which, as 
previously mentioned, constitutes an example 
of the invention. This coupling system may 
also be used with an electrically operable 
95 vehicle, and the bucket 2 may be used for 
picking up mineral. The two co-linear lifting 
pins 1 2 may be replaced by a single lifting 
pin, the transversely spaced lifting arms 48 
may be replaced by a single arm, and each 

100 one of the pistons 52 and 60, and cylinders 
54 and 62 may be replaced by a plurality of 
corresponding pistons and cylinders. 

It will be appreciated that in the described 
embodiment the cylinders 36, 54 and 62 are 

105 remotely controlled so that all the herein de- 
scribed movements of the bucket 2 and con- 
necting assembly 4 can be made without the 
operator having to leave his station. 

When the latch bar 34 takes up its latching 

1 10 position in the aperture 24 it provides a 

downward force which retains the lifting pins 
1 2 in the purpose made critically angled Li- 
shaped lifting forks 32. As previously men- 
tioned the long face of the aperture 24 re- 

1 1 5 mote from the rear face 20 is inclined up- 
wardly and outwardly, and the latch bar 34 is 
wedge-shaped. This shaping of the aperture 
24 and the latch bar 34 ensures that the 
latching movement of the latch bar 34 

120 presses the bucket 2 against the connecting 
assembly 4 to ensure a rigid connection. 

The shaping of the upwardly facing critically 
angled U-shaped lifting forks 32 and the 
dimensioning of the above described compo- 

1 25 nents enables the bucket 2 to be readily 

attached to and detached from the connecting 
assembly 4, and enables the bucket 2 to pivot 
throughout a range of movement and into 
engagement with the connecting assembly 4. 

130 Another feature of the forks 32 is that when 
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the latch bar 34 takes up its latching position 
to secure the lower part of the bucket 2, the 
shaping of the forks 32 ensures that the 
lifting pins 12 are locked in the forks 32 so 
5 that the bucket 2 is locked at both its upper 
and lower portions. The term "upwardly fac- 
ing critically angled U-shaped forks" is in- 
tended to include a fork having these afore- 
mentioned features. 

10 In the illustrated embodiment the latch bar 
34 is described as being hydraulically opera- 
ble in response to the cylinder 36. It is to be 
understood that this invention includes a cou- 
pling system in which the latch bar can be 

1 5 operated pneumatically, electrically, mechani- 
cally, or by any other suitable means. 

Referring to Fig. 6, the dimensions of the 
faces 70 and 72 are related to the dimensions 
of the end plates 26 and 28 on the connect- 

20 ing assembly 4. The term "complementary" 
used in the Claims is intended to include all 
the constructions disclosed in the Specifica- 
tion. 

Claim 1 refers to the latching means being 
25 automatically operable from a remote source. 
This distinguishes the invention from systems 
in which an operator has to leave his operat- 
ing station to complete the process of attach- 
ing or detaching the operating device and 
30 support device. 

CLAIMS 

1 . A coupling system comprising a readily 
separable operating device and a support de- 

35 vice having complementary rear and forward 
portions respectively, two transversely spaced 
upwardly facing critically angled U-shaped lift- 
ing forks located on the upper portion of the 
support device, one or more transverse lifting 

40 pins positioned on the upper region of the 
operating device and adapted for location in 
said forks to enable the devices to pivot 
through a range of movement in a plane and 
to bring said complementary portions into 

45 ' engagement to inhibit relative movement of 
the two devices transverse to said plane, and 
latching means automatically operable from a 
remote source to take up a latching condition 
to retain said connected devices with said 

50 complementary portions in engagement, or a 
release condition to allow detachment of the 
devices. 

2. A coupling system as claimed in Claim 
1 , in which two co-linear lifting pins are 

55 positioned on the operating device. 

3. A coupling system as claimed in Claim 
1 or Claim 2, in which the complementary 
rear and forward portions each have two in- 
clined faces meeting at a transverse line. 

60 4. A coupling system as claimed in Claim 
3, in which the transverse line is located at 
the mid-region of the portion. 

5. A coupling system as claimed in any 
preceding Claim, in which the operating de- 

65 vice has a central profiled portion to receive 
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the support device. 

6. A coupling sytem as claimed in any 
preceding Claim, in which the operating de- 
vice has a central recess to receive the latch- 

70 ing means. 

7. A coupling system as claimed in any 
preceding Claim, in which the latching means 
comprises a latch bar mounted on the support 
device and operable for movement between a 

7 5 latching position in which it enters an aperture 
in an end member on the operating device, 
and a release position in which it is withdrawn 
from the aperture. 

8. A coupling system as claimed in Claim 
80 7, in which insertion of the latch bar into the 

aperture also moves the operating device and 
support device towards one another. 

9. A coupling system as claimed in Claim 
8, in which the latch bar is wedge-shaped, 

85 and the aperture face remote from the operat- 
ing device is inclined upwardly and outwardly. 

10. A coupling system as claimed in any 
one of Claims 7 to 9 in which the latch bar 
passes through a guide bar which is mounted 

90 on the support device and is adapted to sit on 
said end member when the operating device 
and support device are in engagement. 

11. A coupling system as claimed in 
Claim 10, in which a second guide bar is 

95 mounted on the support device above said 
first mentioned guide bar. 

1 2. A coupling system as claimed in any 
one of Claims 7 to 1 1 in which the latch bar 
is hydraulically operable. 
1 00 13. A coupling system as claimed in any 
preceding Claim, in which the support device 
is mounted on a service vehicle. 

14. A coupling system as claimed in 
Claim 13, in which the latching means is 
105 operable from the vehicle. 

1 5. A coupling system substantially as 
herein described and shown in the accompa- 
nying drawings. 

16. A coupling system in combination 
1 10 with a service vehicle substantially as herein 
described and shown in Figs. 3 and 4 of the 
accompanying drawings. 
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